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(57) Abstract 

PURPOSE: To attain mute-point measurement far 
tBmperature or the like by eliminating the necessity of 
a power supply of large capacity for a master dsvica and 
connecting ortfy one two-wfre transmission line between 
the master device and tha muhi-point inputting 
twowre transmitter. 

CONSTITUTION: The transmitter b provided with a main 
power supply generating circuit 7 and local power supply 
generating circuits 8-1 to 8-4. The circuits 7, 8-1 to 
8-4 receive current supply from the transmission line L1 
and respectively generate main power supply PWRM end 
IccaJ power euppfys PWR1 to PWR4. The main power 
supply PWRM Is always supplied to a main CPU 4'. The 
local power suppEes PWR1 to PWR4 are successhreiy 
supplied to A/D conversion circuits- 1-1 to 1-4, sub-CPUs 
2-1 to 2-4 and isolation circuits 3-1 to 3-4. 
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Two-wire Multiple Input Transmitter 
Patent No. : JP3077076 
Applicant: Yarnatake 
Date of application: Dec 9, 1993 
Date of publication: Jun 23, 1995 
Date of patent: Aug. 14, 2000 




1- 1, 1-4 A/D converters 

2- 1, .., 2-4 Sub processing means (Sub CPU) 

3- 1, .., 3-4 Isolation circuit 

4 Main processing means (Main CPU) 

5 Driver circuit 

7 Main power supply circuit 

8-1, ..,8-4 Local power supply circuit 

9 ' Data selector 

TCl;..,TC4 Temperature sensor 

Ll, L2 transmission line (=two-wire loop) 

100' two- wire multiple input transmitter 



Claim 

A Two-wire multiple input transmitter comprising: 

A/D converters means 1- n converting detected signals by sensors 1- n into digital signals; 
Sub processing means 1- n generating transmission- data from said digital signals converted by the 
A/D converter means; 

Isolation circuit means 1-n transmitting a request data to send and a transmission data 

corresponded in response to the request data to send in isolation; 
A main power supply circuit means generating a main power supply with power received from 

two-wire line; 

Local power supply circuits means 1- n generating local power supplies ; 

A main processing means supplied by said main power supply circuit means, and the main 
processing means sequentially selecting and activating said local power supply circuits 1 - n, and 
supplying said A/D converters means 1- n and said sub processing means and said isolation 
circuit means, the main processing means transmitting the request data to send into the sub 

' processing means, and receiving the transmission data in response to the request data to send, 
and transmitting the received data into a upper equipment through two-wire line by means of 
alternated current signal. 



JP Patent Application Disclosure No. 7-162345 - June 23, 
1995 

Patent Application No. 5-340379 - December 9, 1993 
Convention Priority Claim: none 

Applicant: Yamatake-Honeywell K.K., Tokyo, Japan 
Title Two-wire multiple input transmitter 

[ABSTRACT] 

(PURPOSE) To make it possible to execute the multiple 
point measurement of temperature or the like by - providing 
only one two-wire transmission line between this two-wire 
multiple input transmitter and the host device without the 
necessity of providing a large-capacity power supply in the 
host device. 

- (CONSTITUTION) A main power supply generation circuit 7 
and, local power supply generation circuits 8-1 -to 8-4 are 
provided. The main power supply generation circuit 7 and 
the' local power supply generation circuits 8-1 to 8-4 
receive current supply from a transmission line LI and 
generate a main power supply PW~R M and local power supplies 
PWR1 to PWR4 . The main power supply PWR M always supplied 
to a main CPU 4' . The local power supplies PWR1 to PWR4 
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are successively supplied to A/D conversion circuits 1-1 to 
1-4, sub CPUs .2-1 to 2-4 and isolation circuits 3-1 to 3-4 
by actuating the local power supply generation circuits 8-1 
to 8-4 successively by switching. 

CLAIM: 

A two-wire multiple input transmitter comprising 

1 st " to N** A/D converter means for converting the 
detected signals from 1 st to N th sensors, 

1 st to N th sub^processing means for receiving as inputs 
the digital ' signals converted by said 1 st to N th A/D 
converter means and generating transmission data, 

1 st to 1 N th isolation means for transmitting, by 
isolation, a. request for ..return of the transmission . data 
generated by said 1 st to N th sub-processing means and the 
transmission data returned in response to this request for 
return, 

1 st to N th local power supply generation means that is 
fed with the current' from the two-wire transmission line 
and generates a main power supply, 

a main power supply generating means that receives the 
supply. of current from a two-wire transmission line and 1 
to N th local power supply generating means that generate 
local power supplies, and 
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a main processing means that receives the main power 
supply generated by said' main power supply generating means 
to thereby actuate said 1 st to N th local power supply 
generating means successively by switching, feed the local 
power supplies generated by said 1 st to *N th local power 
supply generating means to said 1 st to N th A/D converter 
means, said sub processing .means and said isolation means, 
and further, a return request for return of the 
transmission data generated by said sub processing means, 
receive the transmission data returned' in response to this 
request for return, and send, to a host device, the thus 
received transmission data, as a change in the^ current 
flowing through said transmission line. 

DETAILED DESCRIPTION OF THE INVENTION: 
[-0001] 

(Industrial Field of Utilization) 

The present invention relates to a two-wire 
transmitter that receives as input the detected signal from 
a sensor such as a temperature sensor. or the like, converts 
this detected signal into . a digital signal to generate 
transmission data and sends this transmission data to a 
host device through a two-wire transmission line serving 
also as a power supply feed line. 
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[0002] 
(Prior Art) 

A conventional two-wire transmitter of this type 
comprises an A/D conversion circuit 1, • a sub CPU 2, an 
isolation circuit 3, a main CPU 4, a driver circuit 5, and 
a power supply generation circuit (REG) 6. 
[0003] 

In this two-wire transmitter, the power supply 
generation circuit 6 is fed with .a current (4 mA) from a 
two-wire transmission line LI to generate a power supply 
and feeds this power supply to the A/D conversion circuit 

3, the sub CPU 2, the isolation circuit 3, and the main CPU 

4. The A/D conversion circuit 1, which has thus received 
the power supply, converts into a digital signal the 
detected signal from a temperature sensor TC such as a 

.thermocouple, a temperature measuring resistor or the like. 
The digital- signal thus converted by the A/D conversion 
circuit 1 is fed to the sub CPU 2. The sub CPU 2 generates" 
transmission data from the thus received digital signal.' 
This transmission data is sent to the main CPU 4 in 
response to the return request from the main CPU 4. 
[0004] 

In this case, the return . request from the main CPU 4 . 
and the transmission data from the sub CPU 2 are isolated 
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and then sent to the sub CPU 2 and the main CPU 4. In this 
example, a photo-coupler is used as the isolation circuit 
4. Upon reception of the transmission data from the sub 
CPU 2, the main CPU 4 drives a driver circuit 5 to send to 
a host device , the thus received transmission data as a 
change of the current I flowing through a two-wire 
transmission line L2 . In. this case, the current I appears 
as a change of 4 to 20 mA with respect to the measuring 
range of 0 to 100%." 
[0005] 

{Problem that the Invention is to solve} 

However, by the use of such a conventional two-wire 
transmitter 100, the temperature only at one point . can be 
measured. In other words, only the measured data at one 
point can be transmitted to the host device. Due to this, 
in the case of measuring the temperatures at multiple 
points and transmitting the thus measured data to the host 
device, it is necessary to provide a number of two-wire 
transmitters 100 and - lay down transmission line L1,L2 
individually between the respective two-wire transmitters 
100 and the host device; and thus, the construction costs 
are increased due to an increase in number of the cables 
laid down and an increase in number of the construction 
steps for laying them down. It is a problematic matter 
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economically. Further,, in this case, an electrical power 
of. at least A mA is consumed as the electrical power 
necessary for the operation of each two-wire transmitter 
100; in other words, at least an electrical power equal to" 
4 mA x the number of two-wire type transmitters 100 is 
required, and thus, the problem has arisen that a large- 
capacity power supply is required in the host device. 
[0006] 

The present invention has been made in order to give a 
solution to such, a problem, and it is the object of the 
invention to provide a two-wire multiple input transmitter 
constituted in such a manner that, in the host device, the 
provision 'of a large-capacity power supply is not 
necessary, and, by laying down only one two-wire 
transmission line between the transmitter and the host 
device, the measured data at multiple points can be . 
transmitted to the host device. 
[0007] 

(Means for the Solution .of the Problem) 

I*n order to achieve this object, the present invention 
is comprised of l sr to N tn A/D converter means for 
converting the detected signals from l ?t to N th sensors;- 1 st 
to N th sub-processing means for receiving as inputs the * • 
digital signals converted by said 1 st to N th A/D "converter . 
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means and generating transmission data; 1 st to n th isolation 
means for transmitting, by isolation, a request for return 
of the transmission data generated by said 1 st to N th sub- 
processing means and the transmission data returned in 
response to this request for return; 1 st to N th ' local power 
supply generating means that is fed with the current from 
the two 7 wire transmission line and generates a main power 
supply; a main power supply generating means that receives 
the supply of current from a two-wire transmission line and 
1 st to N th local power supply generating means that generate 
local power supplies; and a main processing means that 
receives the main power supply generated by said main power 
supply generating means to thereby actuate said 1 st to N 1 * 11 
local power supply generating means successively by 
switching, feed the local power supplies generated by said 
1 st to N th local power supply generating means to said l 3t to 
N th A/D converter means, said sub processing means and said 
isolation means, and further, a return request for return 
of the transmission data generated by said sub processing 
means, receive the transmission data returned in response 
to this request for return, and send, to a host device, the 
thus received transmission data as a change in the current 
flowing through said transmission line. 
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[0008]. 
(Working) 

Therefore, according to the present invention, the 
main power supply generating means receives current supply 
from the two-wire transmission line and generates a main 
power supply. Upon receipt of said main power supply, the 
main processing means actuates the 1 st to N th local power 
supply . generating means successively by switching. . The 
local power supplies generated by the 1 st to N th local power 
supply generating, means (the local power supplies generated 
upon receipt of the current feed ' from the transmission 
line) are fed to the 1 st to N th A/D conversion means, the 
sub-processing means and the isolation means. In case the 
1 st local power supply generating means, for example, is 
actuated, the local power supply generated by this 1 st 
local power supply generating means is fed to the 1 st A/D 
conversion means, the 1 st sub-processing means and the 1 st 
isolation means. Further, the main processing means sends, 
to the sub-processing means to which the local power supply 
is fed, a request for return of the transmission data 
generated by said sub-processing means, receives the 
transmission data returned in response to said request for 
return,, and sends to the host device the thus, received 
transmission data as a change in the current flowing 



through the transmission line. For example, if the sub- 
processing means to which the local. power supply is fed is 
the 1 st sub-processing means, then the main processing 
means sends a request of return to the 1 st sub-processing 
means through the 1 st isolation means, receives the 
transmission data returned through the 1 st isolation means 
from the 1 st sub-processing means in response to said 
request for return, and sends to the host device the thus 
received transmission data as .a change in the current 
flowing through the transmission line. 

[EMBODIMENT] 

The present invention will now be described in more 
detail on the basis of an embodiment of the invention. 
Fig. 1 is a block circuit diagram showing the two-wire 
multiple input transmitter according to an embodiment of 
the present invention. Referring to Fig. 1, the reference 
numerals 1-1 to 1-4 designate 1 st to 4 th A/D converters, 
numerals 2-1 to 2-4 designate 1 st to 4 th sub CPUs, numerals 
3-1 to 3-4 designate 1 st to 4 th isolation circuits, 
reference- symbol 4 ' .designates a main CPU, numeral 5 
designates a driver circuit, numeral 7 designates a main 
power supply generation circuit (REG main) , numerals 8-1 to 
8-4 designate local power supply generation circuits (REG1 
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to REG 4 ) , and numeral 9 designates a data selector. 
[0010] 

In the thus constituted two-wire multiple input 
transmitter 100', the main power supply generation circuit 
7 receives the current fed through' the transmission line LI 
to generate a main power supply ' PWR M and applies it to the 
main CPU 4'. Upon reception of this main power, supply 
PWR M , the main CPU 4' operates in accordance with a 
previously determined program. First, the main CPU 4' 
sends an oscillation selecting signal SI to the local power 
supply generati6n circuit 8-1, whereby the local power 
supply generation circuit 8-1 is actuated, so that> by 
receiving the current feed from the transmission line LI to 
generate a local power supply PWR1 and feeds it to the A/D 
conversion circuit 1-1, the sub CPU 2-1 and the isolation 
circuit 3-1. The. A/D conversion circuit 1-1, which has 
thus been fed with the local power supply PWR1, converts 
the. detected signal from a temperature sensor TCI into a 
digital signal and sends this digital signal to the sub CPU 
2-1. The sub CPU 2-1 produces transmission data from the 
digital signal thus inputted -thereto . 
[0011] 

On the other hand, the main CPU 4 7 sends the 
oscillation selecting " signal SI to the data selector 9. 
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The data selector 9, which has thus received said 
oscillation selecting signal SI , sends a request of return 
(serial data) through a line L3 from the main CPU' 4', to 
the CPU 2-1 through the isolation circuit 3-1. In response 
to the request for return 'from the main CPU 4', the sub CPU 
2-1 sends the transmission data" (serial data) to the main 
CPU 4' through the isolation circuit 3-1 and the data 
selector 9 and through a line L4 . The main CPU 4' drives 
the driver circuit 5 to thereby send to the host device the 
thus received transmission data (sent) from the sub CPU .2 — 
1, as a change in the current 1 flowing through the 
transmission line L2 . 
[0012] 

Next, the main CPU 4' sends- an oscillation selecting 
signal S2 to the local power supply generation circuit 8-2. 
As a result, the. local power supply generation circuit 8-2 
is actuated in place of the local power supply generation 
circuit 8-1. The local power supply generation circuit 8-2 
receives the current feed from the transmission line LI to 
generate the local power supply PWR2 and feeds this to the 
A/D conversion circuit 1-2, the sub CPU- 2-2 and - the 
isolation circuit 3-2. The A/D conversion' circuit 1-2, 
which has thus received the local power supply PWR2 , 
converts the detected signal from a temperature sensor TC2 
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into a digital signal and sends this digital signal to the 
sub CPU 2-2. The sub CPU 2-2 produces transmission data on 
the basis of the thus inputted digital signal . 
[0013]- 

On the other hand, the main CPU ' 4' sends the 
oscillation selecting signal S2 to the data selector 9, 
too. The data selector 9, which has thus - received said 
oscillation selecting signal S2, sends to the sub CPU 2-2 
the request for return sent over through the line. L3 from 
the main CPU 4' ,to . the sub CPU 2-2 through the isolation 
circuit 3-2 ♦ In response to the return request from the 
main CPU A' , the sub CPU 2-2 sends the transmission data to 
the main CPU 4' via the isolation circuit 3-2 and the data 
selector 9 through a line L4 . The main CPU 4 ' drives the 
driver circuit 5 to send to the host device the 
transmission data thus received from the sub CPU '2-2, as a 
change in the current I flowing through the transmission 
Line L2 . 
[0014] 

In the like manner, from then on, the main CPU 4'' 
successively sends the oscillation selecting signals S3 and 
S4 to the local power supply generation circuits 8-3. and 8- 
4 to actuate said local power supply generation circuits 8-- 
3 and 8-4 successively by switching, whereby . the 
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successively generated local power supplies PWR3 and -PWR4 
are fed to the ■ A/D conversion circuits 1-3 and 1-4, .sub 
CPUs 2-3 and 2-4, and the isolation circuits 3-3 and. 3-4 
and successively sends, as a change of the current I 
flowing through the transmission line L2, the transmission 
data from the sub CPU 2-3 and 2-4 to the host device; and, 
after sending the transmission data from the sub CPU 2-4 to 
the host device, the main CPU 4' sends the oscillation 
selecting signal SI to the local power supply generation 
circuit 8-1, thus repeating the above-mentioned operation. 
[0015] 

As is apparent from the description given above, in 
the two-wire multiple input transmitter 100 9 according to 
this embodiment, the main power supply PWR M which is 
constantly generated and the local power supplies PWR1 to 
PWR4 which are generated successively by switching are 
used, so that, as the operating power of the transmitter, 
the same current of 4 mA as that in the case of * the one- 
point input can sufficiently serve the purpose, and thus, 
the necessity of using a large-capacity power supply in the 
host device is eliminated. Further, according to the this 
embodiment, only one two-wire transmission line LI, L2 is 
laid down • between the transmitter and the host device, 
whereby the data measured at four points can be sent to the 
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host device; and thus, there is eliminated the occurrence 
of the problem- that the construction costs would otherwise 

be raised, due to the increase in number of the cables -laid 

down and the increase in number of the construction steps, 

so that the invention is very economical. 

[00.16] 

In the above-described" embodiment of the present 
invention, TCI to TC4 are provided as temperature sensors, 
but humidity sensors or the like may instead be connected. 
Further, in the case of this embodiment, if the temperature 
sensors TCI to TC4 are formed of temperature measuring 
resistors, then current must be fed to the temperature 
measuring resistors, so . that some rise time must be spent 
at the time of- measurement > but - this inconvenience can be 
overcome by lengthening the switching period of the 
oscillation selecting signals SI to S4. In case the 
temperature sensors TCI to TC4 are constituted of 
thermocouples, the detected signal, can be obtained as an 
electromotive force promptly, so that the switching period 
of the oscillation selecting signals SI- to S.4 may be 
shortened. 
[0017] 

(Effect of the Invention') 

As may be apparent from the foregoing description, 
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according to' the present invention, the main power supply 
which is constantly generated and the local power supplies 
which are generated successively by switching are- used, so 
that the operating power used can be the same power as that 
in the case of one-point input, and thus, the provision of 
a large-capacity power supply • in the host device is not 
needed. Further, by providing only one two-wire 

transmission line between the . transmitter and the host 
• device, the data measured at multiple points can be sent to 
the host device, and thus, there is not caused the problem 
that the construction costs would otherwise be increased 
due to the increase in number of the c^hles laid down and 
the increase in number of the construction steps; and 
accordingly, the present invention turns out to be very 
economical . 

[Brief Description of the Drawings] 

Fig. 1 is a block circuit diagram showing the 
constitution of the two-wire multiple input transmitter 
according to an embodiment of the present invntion. 

Fig. 2 is a block circuit diagram showing the • 
constitution of a conventional two-wire transmitter. 

(Explanation of Reference Numerals and Symbols) 
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1- 1 to 1-4 . . A/D conversion circuits. • 

2- 1 to 2-4 . . Sub CPUs. 

3- 1 to 3-4 Isolation circuits. - 
4' . . Main CPU. 

5 . . Driver circuit. 

7 Main power supply generation circuit. 

8-1 to 8-4 . . Local power supply generation circuits 

9 . . Data selector 

TCI to TC4 . . Temperature sensors. 
L1,L2 .. Transmission line. 

100' ..Two-wire multiple input transmitter. 

1000 Fig. 1. 

1001 . '. Oscillation selecting signals. 

1002 . . Serial data. 
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